Deployment and effectiveness of a series of property and facilities management (FM) policies and standards is examined from a knowledge management perspective. Does that give a better basis for effective deployment than a view of policy as driven by experts interpreting business need? A survey of the perceptions of users concerning the need for and the deployment in practice of standards reveals four factors which appear to correlate with the steps of the knowledge creation process suggested by Nonaka and Takeuchi. The authors believe this to be the first demonstration of FM conceptualised in such a manner. Adopting a more socially orientated approach which maximises the individual's input to the knowledge creation process should lead to improved quality of codified knowledge and improvement in both customer satisfaction levels and deployment in practice of standards.
Introduction
Business and economic theory is increasingly concerned with the role of organisational knowledge. As a source of economic success, knowledge is increasingly seen as having displaced traditional factors of production in the post-Fordist economy (e.g. Drucker, 1995) . Knowledge management (KM) (Nonaka and Takeuchi, 1995) , is arguably the strategic concern for many firms. Those who fail to understand this may not survive at all (Frappaolo and Koulopoulos, 2000) . Despite such warnings KM has so far been little studied in the context of facilities despite a theoretical proposition that it is one future (Nutt, 2000) or perhaps the future (Price, 2000) of the discipline. Indeed the management of physical space may be the most under-utilised tool in contemporary knowledge management (Ward and Holtham, 2000) and a knowledge perspective may supply the conceptual framework with which occupiers of property can understand and measure the business benefit they derive from occupation (Haynes et al., 2000) . While this relationship may be well understood by retailers (Barlow et al., 1997) it remains elusive in organisations where the impact of the facility on customers' reaction to the organisation (McLennan, 2000) is less well appreciated.
Property Holdings (PH) is the property and facilities management (P&FM) provider to the Post Office. PH came into effect in April 1999, after reorganisation, when full responsibility for P&FM transferred to PH from legacy operating businesses (Royal Mail, etc.) . Its role is to provide a cost-effective, fully serviced property and facilities built environment to the Post Office. Within PH, a policy and standards (P&S) team exists to develop and manage property and facilities standards on behalf of the Post Office and its constituent business units. Surveys of internal customers of the standards revealed relatively low levels of satisfaction, despite effort put into careful design of new processes during reorganisation and the fact that PH promotes a quality management culture. This study was designed to investigate the source of that dissatisfaction. In particular, given that policies and standards could be interpreted as an embodiment of an organisation's facilities management (FM) knowledge, we chose to investigate whether a KM perspective would provide a means of understanding and improving the process of creating standards. Were they more effective if individuals' tacit knowledge was captured and rendered explicit, as suggested in Nonaka and Takeuchi's (1995) core KM process? KM has displaced learning organisation as a fashionable managerial term, and, as is usual with the rise of business fashions, has come to mean different things to different users. It is easily confused with the related concept of intellectual capital (McAdam and McCreedy, 1999; EFQM, 1997) . The same questions are being asked of KM as were asked of quality in the past. What does it look like? Is it measurable? Does everyone have to be involved (Teece, 1998) ? Four competing definitions indicate the dilemma: (1) KM is the process of creating, capturing, and using knowledge to enhance organisational performance (Bassie, 1997, p. 25) . (2) KM is the management of information, knowledge and experience available to an organisation its creation, capture, storage, availability and utilisation in order that organisational activities build on what is already known and extend it further (Mayo, 1998, p. 35) . (3) KM is about encouraging individuals to communicate their knowledge by creating environments and systems for capturing, organising, and sharing knowledge throughout the company (Martinez, 1998, p. 89) . (4) KM is the strategies and processes of identifying, capturing and leveraging knowledge to enhance competitiveness (Manasco, 1996) .
Is KM a banner under which human resources and IT departments compete, or is it seen as a (the?) key process of management? There is a danger, in the words of one senior Post Office manager:
that we will concentrate on knowledge and miss the really important aspect which is the ability to use it; freedom of action to take that knowledge and convert it into a saleable product, commodity or service (Meakins and Armistead, 2000) .
Intranets and other IT systems certainly have a role as knowledge repositories (e.g. Davenport et al., 1998) . Company policy and procedure manuals can be replaced by on-line documents that can easily be maintained and updated. However as more knowledge is made available to larger groups of people, this explosion of knowledge will need careful filtering to remain useful to individuals. Flatter organisational structures now necessitate the multi-skilling of employees and creation of networks to share information. Knowledge is embedded in people, and knowledge creation occurs in the process of social interaction (e.g. Sveiby, 1997) . Much informal knowledge remains embedded in individuals and in an organisation's cultural modus operandi. Knowledge has political and economic value to individuals as well as organisations and culture, especially in times of uncertainty or ''re-engineering'', can be a barrier to sharing and innovation ( Bennett and Gabriel, 1999) . Tacit knowledge that is not codified and articulated in products and processes is less amenable to transfer (Grant, 1997) . Theory predicts that the use of structured task and responsibility sharing project teams is far more likely to lead to meaningful and comprehensive flows among team members (Brown and Eisenhardt, 1995) . Skyrme and Amidon's (1997) survey of 430 firms found that a majority recognised that their internal cultures and employees' behaviour represented a major barrier to effective knowledge transfer. In a later international survey undertaken of knowledge management approaches adopted by 500 companies (Chase, 1998) , it was identified that 80 per cent of respondents cited ''existing organisational culture'' as the major barrier to the implementation of a knowledge-based management system.
Research methodology
The literature review led to the proposition that: ''P&FS customer perceptions of P&S service provision (standards) are not likely to improve if P&FS team members' experience (tacit and explicit knowledge) is not adequately harnessed in developing standards'' .
The standards topic was, at the time of the research, one which raised considerable ''emotion'' in the organisation where previously separate service departments were resistant to common ways of doing things.
That alone pointed to the need for a positivist based approach. It was considered that qualitative interviews with a representative sample of the P&FS community would be impractical especially given the researchers' position in the P&S team. Three approaches were however taken to try and establish the range of perspectives held on the issue. Free flowing scoping interviews were held with the director policy and standards, the director human resources, the head of regional P&FS teams and a regional P&FS team manager. Earlier information on the deployment effectiveness of standards was available from previous business excellence reviews and quantitative information from PH employee opinion surveys. Finally, brainstorming sessions were held with two of the six regional P&FS teams. By way of providing a structure for each session, both P&FS teams were asked to comment on customer values for:
How do you judge the importance of standards? What would speed up the development of standards? How would you describe a good standard?
The feedback informed design of a selfadministered postal questionnaire (using guidance from Hoinville et al., 1983) . The appearance of the questionnaire sought to engage participants' interest and to be easy to complete with tick boxes for responses to achieve a good response rate. As many of the potential respondents may have been in their job for less than a year a ''don't know/no opinion'' box was included. Prior to posting out, the questionnaire was tested separately with eight colleagues, for quality, clarity, accuracy, ordering and understanding of instructions. It had five sections, the first two sections of which asked respondents to tick boxes indicating the function they belong to and the date of joining PH. This was followed by a section containing 20 (shuffled) attitudinal questions relating to the process and perceived benefits of P&FS standards: (P&FS Standards help me do my job; Authors of Standards understand P&FS requirements etc.). All questions were scored on a fourpoint Likert type scale: 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree, with an additional option of 5 = don't know/ no opinion. This last option was specifically included as the influx of new staff might not be sufficiently aware of some of the items. The last two sections contained items relating to existing standards and proposed standards with five-point scales: 1 = no importance, 2 = low importance, 3 = medium importance, 4 = high importance and 5 = do not know/no opinion.
In order to secure a high response rate, the questionnaire was positioned as a customer research exercise that would help to identify areas for service improvement. This approach was considered not to undermine the academic study while hopefully supporting eventual service improvement. All members of the regional P&FS teams, 101 in total, were invited to participate in the survey. The sample size included functional sub-groups, which might be able to provide an insight for identifying any difference in sub-group opinions. A total of 65 questionnaires were returned by the specified date, giving a response rate of 64 per cent.
Results

Reliability
Two reliability tests were applied. The alpha (Cronbach) model of internal consistency, based on the average inter-item correlation, for the full data set including don't know / no opinion responses yielded an Alpha score of 0.9216. Oppenheim (1966) has argued that reliability coefficients of 0.80 or higher are a good score of reliability. The Split-Half model which split the scale into two parts and examines the correlation between the parts, recorded a Alpha score of 0.8663 for part one and 0.9288 for part two. Both scores indicate good data reliability. Table I gives a summary of respondents by function and the dates they joined Property Holdings. Three dominant functions of administration, building surveyor and BES manager are identified accounting for 53.9 per cent of questionnaire returns. Out of the total number of respondents, 60 per cent joined PH after 1 January 1999.
Overview: evaluation
Table II provides a frequency distribution identifying both absolute frequencies (i.e. simple counts) and relative frequencies (i.e. percentages) for the P&FS customer opinion survey attitudinal questions. The ten missing values are excluded from the table.
The Spearman's rank-order correlation (Spearman's rho) was used to identify relationships (or associations) between variables. Analysis was restricted to bivariate in which the variables concerned are ordinal. This enabled investigation of both the strength of the association and its direction; positive or negative. The correlations of 507 interest are summarised in Table III . As a rule of thumb, a relationship is usually considered ''strong'' if the association measure is larger than 0.8. Between 0.4 and 0.8 we are in the ''moderate'' region and below 0.4, the relationship tends to be considered as ''weak'' (Diamantopoulos and Schlegelmilch, 1997) .
Having identified relationship strength the additional measure of significance (one-tailed) identifies whether the value produced is in fact statistically significant. A p value of 0.000 is considered highly significant (Diamantopoulos and Schlegelmilch, 1997) . It is important to remember that good correlations do not necessarily prove causality; it is crucial to think about the link between variables established from practical knowledge or theoretical insights. Table IV presents a factor analysis of the 20 attitudinal questions using the principal component analysis extraction method. This focuses on total variance in the data set and seeks to reduce the original set of variables into a smaller set of composite variables called principal components. When looking at the individual variables that are strongly associated with each component, five composite variables are identified.
In descending order of loading, the labels are identified as:
( When considering labels 1 to 4 together, the factor loading appears to suggest that P&FS staff appreciate the organisational benefits of standards but are also frustrated with their delivery in practice. A recurring ''yes, but'' message is evident.
Overview importance
Out of the 25 existing standards 22 were scored for importance by 65 respondents; the remaining three existing standards were scored by 64 respondents (Table V) . It is interesting that the score for ''no importance'' is relatively small in comparison to ''low'', ''medium'' and ''high'' importance scores. The ''no'' importance minimum score was 1.5 
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per cent, with a maximum score of 13.8 per cent and an average score of 7.4 per cent. Similarly, the ''don't know/no opinion'' score varied between a low of 3.1 per cent and a high of 12.3 per cent, with an average of 6.4 per cent. These two average findings when added together identify that 13.8 per cent of respondents on average have ''no opinion/ don' t know'' or consider standards have ''no'' importance. This identifies a significant average of 86.2 per cent of respondents who perceive existing standards to have either ''low'' importance (average 20.7 per cent), ''medium'' importance (average 32.4 per cent), and ''high'' importance (average 32.7). It can be reasonably argued that overall, existing standards are considered important, albeit to varying levels. 
Discussion
It was identified earlier that the challenge for the P&S team is to deploy standards that enable P&FS teams to be more efficient and effective in their work practices, thus contributing to organisational effectiveness. The key question was therefore ''P&FS standards are a good idea''. The responses received were the most positive and significant of all the questions asked, with 95.4 per cent of respondents saying they either strongly agree (63.1 per cent), or agree A similar ''yes but'' theme appears in the four valid factors identified. Somehow the operationalisation of standards in practice is not fully meeting the expectations of the users. Two conflicting interpretations are possible. On the one hand users' perceptions of their needs may not, in fact, reflect strategic business needs which have driven the creation of particular policies. On the other the process of policy creation may not be fully capturing the existing operational knowledge. Nonaka and Takeuchi (1995) suggest that when organisations innovate, they actually create new knowledge and information, from the inside out, in order to redefine both problems and solutions and, in the process, to re-create their environment. The cornerstone of their model is the distinction between tacit and explicit knowledge. The key to knowledge creation lies in the mobilisation and conversion of tacit to explicit knowledge making a critical assumption that knowledge is created and expanded through social interaction between tacit knowledge and explicit knowledge. This allows them to postulate four different modes of knowledge conversion when tacit and explicit knowledge interact with each other (Figure 1) . First, the socialisation mode involves building fields of interaction in which individuals share experiences and tacit knowledge. It cannot be easily leveraged by the organisation as a whole, it is a limited form of creation. It is personal, context specific, hard to formalise and communicate. Tacit knowledge includes cognitive and technical elements. Cognitive elements centre on mental models, such as schemata, paradigms, perspectives, beliefs, and viewpoints (Johnson-Laird, 1983 ). Technical elements include skills and concrete knowhow.
Second, tacit knowledge is externalised through dialogue and collective reflection. When we attempt to conceptualise an image, we express its essence mostly in language: writing is an act of converting tacit knowledge into articulatable knowledge (Emig, 1983 ). Yet expressions are often inadequate, (Nonaka and Takeuchi, 1995) . Using appropriate metaphor or analogy helps team members to articulate hidden tacit knowledge that is otherwise hard to communicate. As Polanyi (1966, p. 4) puts it, ''We can know more than we can tell'' . Third, the combination mode (from explicit to explicit) is triggered by ''networking'' new and existing knowledge or exchanging knowledge with other sections of the organisation. It is knowledge transmittable in formal, systematic language. This can be achieved through written media (documents, manuals) or communication networks (telephone, email).
Fourth, ''learning by doing'' triggers internalisation (from explicit to tacit). Individuals internalise into their own tacit bases the explicit knowledge gained through their experiences of socialisation, externalisation and combination. A new spiral of knowledge creation starts when the tacit knowledge accumulated at the individual level is socialised with team and group members thereby leading to organisational knowledge creation. Therefore a continuous and dynamic interaction between tacit and explicit knowledge can be established.
Did the four factors identified relate perhaps to this spiral?
Factor analysis
The first factor to load (Figure 2 ) was labelled as: Standards are perceived as a useful tool but not well communicated. As the figure illustrates, there is a high factor loading for significantly agreeing standards help them and that standards improve organisational efficiency and effectiveness. These can be considered as output measures. On the other hand, there is ambiguity with the previous scores, when lower agreement levels are shown for ''layout about right'' , ''easy to understand'' and ''responsibilities are clearly defined'', all of which are considered to fall within the combination mode. Agreement levels deteriorate further with ''authors understand P&FS requirements''. This can be interpreted as a failure, in terms of Nonaka and Takeuchi's model, to articulate and externalise the tacit knowledge formed through existing operational socialisation; P&FS team members' tacit knowledge is not seen as being effectively converted into articulated standards.
Implementation of standards in practice would represent the external to external phase of the Nonaka and Takeuchi spiral. As can be seen from Figure 3 , implementation of what is generally seen as a good idea, is not seen to be happening in practice. The P&FS community are not satisfied that ''the best use is made of their expertise'', or, ''standards are well implemented''. The correlations revealed in composite variable 2 stem logically from the problems suggested by variable 1.
The third factor to load was, at first glance, confusing (Figure 4) . The P&FS community Figure 2 Factor analysis: composite variable 1 Figure 3 Factor analysis: composite variable 2 512 seem to be calling for more standards with the right level of detail but P&FS do not know what is happening. One resolution of the apparent conflict is to suggest that the standards are not being internalised through use, that is, their externalisation has not changed the mental models and practices, in use, of their target audience. External to tacit combination has not occurred. An immediate interpretation of the data might be the common one. IT is not adequate. More dissemination capacity is needed. In contrast, reference to the knowledge management model would suggest failure of the combination to internalisation transition is a logical consequence of the problems revealed by Factor 1 and developed in Factor 2. If that explanation holds true, improvements to the externalisation could provide positive benefit to the PH knowledge creation process, leading to improved mobilisation of knowledge along the epistemological dimension.
Finally in the fourth factor standards are seen as supporting organisational learning but are perceived as containing incorrect information and P&FS want a say on what to work on ( Figure 5 ). Here the paradox seems stark. On the one hand, standards are seen as supporting PH learning, a desired outcome, where knowledge has shifted from the individual, to the group and on to the organisation. Yet on the other hand, standards are seen as containing wrong information, which in turn impacts on receivers' internalisation mode. There appears to be an undercurrent of tacit resistance to standards, a feeling that they do not really capture a lot of tacit organisational knowledge.
On closer examination however there is still an interpretation consistent with the Nonaka and Takeuchi model. Standards in theory at least support organisational learning (a term which in retrospect may have been interpreted differently by those who completed the questionnaire and the researchers) but work less well in practice. Completing the spiral they are a good idea but one that is not working at the level of tacit to tacit learning. The fifth isolated factor, standards are not well communicated, can be seen as at least a metaphorical and perhaps an ontological comment on the imperfect operation of the complete spiral.
Conclusions
The study was undertaken to investigate what was initially seen as an operational problem of policy deployment. Our early views were contradictory, with some members of the research team suspecting ''policy overload'' and others seeing an implementation problem. A knowledge management hypothesis, ''P&FS customer perception scores for P&S service provision (standards) are not likely to improve if P&FS team members' experience (tacit and explicit knowledge) is not harnessed'' was born out of a search for resolution of those views. It is supported. Indeed Nonaka and Takeuchi's model of the knowledge creation process provides a conceptual framework that seems Figure 4 Factor analysis: composite variable 3 Figure 5 Factor analysis: composite variable 4 513 to explain the factors revealed from our survey.
The results of the study generally support the hypothesis. It could be argued that management in general, and facilities management even more so, is only beginning to understand the need for effective collaboration to extract the best from available knowledge. New working practices are called for to gain control over the four modes of the knowledge spiral. The study identified elements worthy of further consideration relevant to the socialisation processes.
